1. Introduction {#sec0005}
===============

Pulmonary embolism (PE) is a fatal complication of venous thromboembolism that can be challenging to diagnose and manage \[[@bib0005]\]. The incidence of upper extremity deep venous thrombosis (UEDVT) ranges from 2 % to 4 % and the prevalence of venous thrombosis in this vascular segment has increased due to catheter implants in the deep venous system \[[@bib0010],[@bib0015]\]. Oral or parenteral anticoagulation is the treatment of choice for pulmonary embolism in 4--28 % of patients \[[@bib0020]\].

The inferior vena cava filter is well established for prevention of pulmonary embolism in patients with deep venous thrombosis of the lower limbs with contraindication to anticoagulation only, based on the PREPIC trials \[[@bib0005],[@bib0020]\]. In contrast, the placement of vena cava filters in the superior vena cava (SVC) to prevent PE from UEDVT is controversial, but can be an alternative, safe, feasible and effective, in preventing symptomatic pulmonary embolisms in patients in whom anticoagulation or thrombolysis has failed or is contraindicated \[[@bib0025], [@bib0030], [@bib0035], [@bib0040]\]. Filter placement in the SVC is technically more difficult than in the IVC because of the relatively small area for filter insertion and displacement. In this article, we present a case of SVC filter using the Celect™ Platinum Vena Cava Filter (Cook Medical, Bloomington, Indiana, US) in patients with UEDVT \[[@bib0045]\]. Written informed consent was obtained from the patient for publication of this case report and accompanying images. A copy of the written consent is available for review by the Editor-in-Chief of this journal on request

2. Case report {#sec0010}
==============

Patient 65 years old, female, with arterial hypertension, diabetes and submmited to renal transplantation 2 years ago sought medical assistance for the first time at the emergency room with complaints of mild headache, diplopia, dizziness and difficulty in walking. Brain scan was performed and an expansive lesion was observed in the right posterior fossa suggestive of Schwannoma. After initial evaluation, the patient was discharged from hospital with elective hospitalization schedule for surgical intervention.

The patient returned to the hospital 6 days later with urinary septic shock, generalized clonic tonic seizures and decreased level of consciousness. Computed tomography (CT) was performed with images of midline deviation, hydrocephalus and presence of expansive lesion in the right posterior fossa, causing intracranial hypertension. Due to its severity, we opted for decompressive craniectomy, resection of the lesion and external ventricular shunt. Fragment of the lesion was referred to pathological anatomy, confirming the diagnosis of diffuse large B-cell lymphoma. After surgical procedure patient maintains a reserved neurological condition, with orotracheal intubation, without sedation, but maintaining reflexes and respiratory drive. During recovery in the intensive care unit physical examination showed asymmetrical edema in the right upper limb, raising the hypothesis of deep vein thrombosis. Doppler ultrasonography of the right upper limb showed subclavian, axillary, subclavian and brachial veins non-compressible,dilated with intra-luminal echogenic material and no color flow, confirming the hypothesis of acute deep venous thrombosis in the upper limb. Subcutaneous enoxaparin at a dose of 1 mg / kg 12 / 12 h was started. After the next day of external ventricular bypass the cerebrospinal fluid drainage ceased. To try to unclog the ventricular shunt catheter, it was infused by the Actilyse® 3 mg catheter itself by the catheter itself. The patient was taken for multidisciplinary discussion regarding the indication of superior vena cava filter placement and informed consent was obtained. The vena cava filter is considered recoverable filter and family members are reported to be an off label procedure. The work was reported according to the Consensus Surgical CAse REport (SCARE) Guidelines, International Journal of Surgery 2018.

3. Technique {#sec0015}
============

A Celect™ Platinum Vena Cava Filter (Cook Medical, Bloomington, Indiana, US) set was placed via the internal jugular vein approach to achieve correct orientation for deployment with the apex of the filter toward the right atrium and the base oriented toward and in line with the right internal jugular vein, using femoral kit via jugular access.The base of the filter was placed just below the brachiocephalic veins. The diameter of the superior vena cava was 22 mm in diameter and was within the manufacturer\'s recommendations. These procedures were conducted with the aid of phlebography through the introducer located the right internal jugular vein before and after insertion ([Fig. 1](#fig0005){ref-type="fig"}, [Fig. 2](#fig0010){ref-type="fig"} ). On the basis of phlebography, the superior vena cava filter placement was successfully performed without complications ([Fig. 2](#fig0010){ref-type="fig"}).Fig. 1Phlebography before implantation of SVC filter. Yellow arrow, right brachiocephalic vein; blue arrow, left brachiocephalic vein; red arrow, cava superior vein.Fig. 1Fig. 2Control for SVC filter placement (inverted position).Fig. 2

The Celect™Platinum Vena Cava Filter (Cook Medical, Bloomington, Indiana, US) to be released into the superior vena cava by femoral access should first be released on the table, followed by reconnecting the filter to the delivery device. When the filter is released by jugular access the device is ready to be triggered. The right jugular access was guided by ultrasound and we can confirm that there was no thrombus at the site. Similarly, we can confirm with ultrasound that the left jugular vein was also patent.

Clinical status, mainly respiratory and cardiac status, worsened progressively, preventing any further interventional procedures. The patient suffered persistent hypoxemia and bradycardia throughout his time in hospital and died 15 days after the filter had been placed.

4. Discussion {#sec0020}
=============

There are data literature on the use, effectiveness and safety of SVC filters in patients with upper extremity deep venous thrombosis \[[@bib0035],[@bib0065]\]. Indications for SVC filter placement are failure or contraindication to therapeutic anticoagulation or for presurgical prophylaxis.

SVC filter placement should begin with superior vena cavograms to exclude underlying venous stenosis, patency, diameter and length of the superior vena cava before filter deployment and no filter be deployed within an SVC with a diameter greater than 28 mm \[[@bib0050]\].

Ideal filter placement and positioning has been described with the filter hooks within the SVC at the confluence of the right and left brachiocephalic veins with the apex of the filter directed toward the right atrium. Placement in this location helps preventing the azygous vein from associated thromboembolic complications \[[@bib0050],[@bib0030]\]. In addition, if possible, non-permanent filters, for exemple, temporary, convertible and retrievable, should be deployed in order to avoid associated complications of permanent filters as was used in our case a retrievable filter, Celect™ Platinum Vena Cava Filter (Cook Medical, Bloomington, Indiana, US). Owens et al., showed in a review of the literature that 67.5 % of patients that received a SVC filter died within 1 year after placement and that 64 % of these deaths occurred while still in hospital or within 1 month of filter placement \[[@bib0025],[@bib0055]\].

It is not known is the true incidence of symptomatic and fatal PE originating from an upper-extremity source. Besides of,there is little debate that an upper extremity thrombus can embolize to the pulmonary artery and, if large enough, cause significant morbidity and/or mortality. In the study by Monreal et al., three of their five patients with UEDVT and PE were asymptomatic \[[@bib0060]\]. There are two major serie, Spence et al. who describe 41 patients and Usoh et al. 154 patients, both reported that of SVC filter placements is safe and effective with minimum complications. It is not possible to make a reasonable statement regarding the superiority of one filter versus another when comparing efficiency and/or safety \[[@bib0030],[@bib0035]\].

Complications of SVC filter placement are rare, but potentially more severe compared with IVC filter placement. These complications included SVC perforation, cardiac tamponade, aortic perforation, SVC thrombosis, dislodgement and pneumothorax. In the case of strut perforation, there is little to no structure in the mediastinum equivalent to the retroperitoneal cavity to provide any barrier to protect surrounding organs. Whereas strut perforation in the IVC occurs often without consequence, perforation through the wall of the SVC may result in injury to the lung, aorta, pulmonar artery, heart, or pericardium \[[@bib0025]\].

5. Conclusion {#sec0025}
=============

In patients with a long life expectancy who are high risk for PE with contraindications to anticoagulation, placement of a retrievable SVC filter is an option. The filter should be easy to insert and retrieve. SVC filter placement is associated with a low incidence of complications with long-term follow-up. These data help to reaffirm the safety and effectiveness of SVC filter placement.

Declaration of Competing Interest {#sec0030}
=================================

The author declare no conflict of interest in preparing this article.

Sources of funding {#sec0035}
==================

This research received no specific grant from any funding agency in the public, commercial, or not-for-profit sectors.

Ethical approval {#sec0040}
================

Case reports are not required to be approved by the institution\'s ethics committee.

Consent {#sec0045}
=======

The document is attached.

Author contribution {#sec0050}
===================

TÚLIO FABIANO DE OLIVEIRA LEITE is a Vascular Surgeon from Faculdade Medicina de Botucatu (UNESP), Interventional Radiologist and Endovascular Surgeon from Universidade de São Paulo (USP). Research Member of the Research Group on Medical Sciences and Vascular Pathophysiology at Universidade Federal Fluminense (UFF / CAPES / CNPQ).

The study was carried out at the University of São Paulo.1)Conception and design of the study: TFOL2)Analysis and interpretation of data: TFOL3)Data collection: TFOL4)Writing of the article: TFOL5)Critical revision of the text: TFOL6)Final approval of the article \*: TFOL7)Statistical analysis: TFOL8)General responsibility for the study: TFOL9)Financing information: There was no financing.

Registration of research studies {#sec0055}
================================

Not applicable.

Guarantor {#sec0060}
=========

Túlio Fabiano de Oliveira Leite.

**Tulio Fabiano De Oliveira Leite** é Cirurgião Vascular pela Faculdade Medicina de Botucatu (UNESP), Radiologista Intervencionista e Cirurgião Endovascular pela Universidade de São Paulo (USP). Membro Pesquisador do Grupo de Pesquisas em Ciências Médicas e Fisiopatologia Vascular na Universidade Federal Fluminense (UFF/CAPES/CNPQ).

**Thiago Oliveira E. Silva** é Cirurgião Vascular pela Faculdade Medicina do ABC, Radiologista Intervencionista e Cirurgião Endovascular pela Universidade de São Paulo (USP).

**Osvaldo Ignacio Pereira** é Doutor pela Universidade de São Paulo. Professor Assistente do Departamento de Radiologia Intervencionista e Cirurgia Endovascular da Universidade de São Paulo (FMUSP).

**Francisco Cesar Carnevale** é Doutor e Professor Livre Docente pela Universidade de São Paulo. Chefe do Serviço de Radiologia Intervencionista e Cirurgia Endovascular da Universidade de São Paulo (FMSUP).

None.

O estudo foi realizado na Universidade de São Paulo.
